Excitotoxicity of L-dopa and 6-OH-dopa: implications for Parkinson's and Huntington's diseases.
Despite several decades of research aimed at elucidating the mechanisms underlying neuronal degeneration in Parkinson's and Huntington's diseases, these mysteries remain unfathomed. The brain contains high concentrations of the putative transmitters, glutamate and aspartate, which have neurotoxic (excitotoxic) potential and are thought to cause neuronal degeneration in certain acute neurological disorders. However, no mechanism has been identified by which these diffusely distributed agents might cause the regionally selective patterns of neuronal degeneration characterizing Parkinson's and Huntington's diseases. Here we report that L-DOPA, the natural precursor to dopamine, is a weak excitotoxin and its ortho-hydroxylated derivative, 6-OH-DOPA, is a powerful excitotoxin. We propose that an excitotoxic process mediated by L-DOPA or an acidic derivative such as 6-OH-DOPA might be responsible for degeneration of nigral neurons in Parkinson's disease or striatal neurons in Huntington's disease.